Amyloid Fibrils: Versatile Biomaterials for Cell Adhesion and Tissue Engineering Applications.
Extracellular matrices (ECM) play an enormous role in any living system, controlling various factors and eventually fates of cells. ECM regulates cell fate by providing constant exogenous signals altering intracellular signal transduction for diverse pathways including proliferation, migration, differentiation, and apoptosis. Biomaterial scaffolds are designed to mimic the natural extracellular matrix such that the cells could recapitulate natural events alike their natural niche. Therefore, the success of tissue engineering is largely dependent on how one can engineer the natural matrix properties at nanoscale precision. In this aspect, several recent studies have suggested that, as long as amyloid fibrils are not toxic, they can be utilized for cell adhesion and tissue engineering applications due to its ECM mimetic surface topography and ability to mediate active cell adhesion via focal adhesions. Although historically associated with human diseases, amyloids have presently emerged as one of the excellent biomaterials evolved in nature. In this review, we focus on the recent advances of amyloid-based biomaterials for cell adhesion and tissue engineering applications.